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/ILVWD DEEUHYLD]LRQL

0&1 ODFFKLQD D FRQWUROOR QXPHULFR
&1& &RQWUROOR QXPHULFR FRPSXWHUL]]DWR
&$' &RPSXWHUDLGHG GHVLJQ

&$0 &RPSXWHUDLGHG PDQXIDFWXULQJ

$& &RUUHQWHDOWHUQDWD

'& &RUUHQWHFRQWLQXD

3:0 3XOVH ZLGWK PRGXODWLRQ

86% 8QLYHUVDO VHULDO EXV

'( ,OWHJUDWHG GHYHORSPHQW HQYLURQPHQW

YLL






ILVWD VLPEROL

9 7THQVLRQH 9ROW
$ QWHQVLW]GL FRUUHQWH $PSHUH
3RWHQ]D DWW
PP /XQJKH]]D OLOOLPHWUL
+] JUHTXHQ]D +HUW]
G%$ 5XPRUH 'HFLEHO
1FP &RSSLD 1HZWRQ FHQWLPHWUR
QP /XQJKH]]D G RQGD 1DQRPHWUL
PP PLQ 9HORFLWj XWHQVLOH PLOOLPHWUL PLQXWR
PP VHFA $FFHOHUD]JLRQH XWHQVLOH PLOOLPHWUL VHFRQ
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, QWURGX]LRQH

/H PDFFKLQH D FRQWUROOR QXPHULFR HORIWVRBQIR PPB B KLIGRH
GLPHQVLRQL GL RJJHWWL GL TXDOVLDVWIPRWHQNVDROH MHIXYHD
PDFFKLQD HL VXRLPRYLPHQWL GXUDQWHRODDWY RQIPIRB K H X W«
XQ FRPSXWHU &1&

/H PDFFKLQH &1& VRQR TXLQGL PDFFKL QK RWIHDQNVH CADPYO® RRE
VHFRQGR VSHFLILFKH LVWUX]LRQL GR QiR VRRUIGRILVQH ¥ B O/B R.IVRFK.
VRWWR IRUPD GL SURJUDPPD VHTXHQDEBRHQ®L GWWWWH L*REORGAR
FUHDJLRQH GL TXHVWH LVWUX]LRIUHYGIQIBRRRIOWPQL]]DWL GXH V
, SURJUDPPL &$' VHUYRQR SHU FUHDUH BQVAHRIPORX &HOOLRKJISHR
SURJUDPPL &$0 FRQYHUWRQR L GLVHJQG LWHDMOH. |G WKIQ FIRID I&F'F
FRRUGLQDWH YHQJRQR SRL WUDG RMW \@B LQLPIRWMLIPH G0 © KKMOH.Q
XQLQWHUIDFFLD GLFRQWUROOR QXPHULFR &1&

8QD &1& ODVHU g XQD WLSRORJLD SDUMR 6K P B UHFRLFKIHFFW L QD]I
SHUWDJOLDUHRLQFLGHUH XQ RJJHWWR

1HOOD VHIXHQWH WHVL YHUUD Q Q R/ & WWHI QO W WDH/ L G Pl D@ LDHWHDDGH
&1& ODVHU

,QL]LHUZ FRQ LO SUHVHQWDUH L FRRSRQMRWRLVSL HO KH D WERP SIH
TXDOYq LO VXR VFRSR DOO LQWH U Q] AR D¥HH MWRXSI\WRID &M&RO B ¥
VWDWL XWLOL]]DWL L VHIXHQWL FRRSR®K@W W R B H QWHIW RE
$UGXLQR 812 VFKHGD GL HVSDQVLRQHVEGEBL®BVI$SU GDPRVBERV V 5¢
OHQWH GL FROOLPD]JLRQH VFKHUBPRG LIXU RN H]L@QBIU ¥ HEDWWMR-DIH
'RSRGLFKq PRVWUHUz FRPH TXHVWL ERPBRIGHIGEW U 2Y HQ VDM QR &
GHOOD PDFFKLQD ,Q SRFKH SDUROHVL S 9HQ G 8 LODD VGHD@\OLIR S t
FRUUHQWH HJUD]JLHDOOYDOLPHQRADWRWUH 9 L6ARM.\WULSHIQ R K G & OWH
DJLRQDWR OD WHQVLRQH GL 9 YLHOQW FHSRWLVRID\W DH B @D RQ DU M Fl
HVSDQVLRQH 1HO SULPR UDPR LO UWBRYDWEHN H.QRWHDM GR@DH.
YHQWROD GL UDIITUHGGDPHQWR GH QJWLWIVHKRDD BLHR QD WHRF R @ B R W
DOLPHQWD LO ODVHU H OD VXD YHQWRODPRL OD IVFKE G D FeHQHFS
YLHQH PRQWDWD VRSUD OD VFKHGD $D® X WHRXH) FIDY ® H8BDAN B MDD
GL HVSDQVLRQH YHQJRQR FROOHJDW VN GR HX@RLYHW GII®XN R R W R
OYDVVH \ 1HO FLUFXLWR g SUHVHQW HKMHQ FRKHOXRD § R ONHIQQ\ 5 G K
WRJOLH OfDOLPHQWD]LRQH DO O Bl @ VKPKLIQDUREDHP S HU SUH Y H (
6XFFHVVLYDPHQWH YHUUDQQR PRVW WDIDW L] D \B L DHDIORP S %W 6 O DS
LQWURGRWWL L SURJUDPPL XWLO LQ IRV LR FVERES RX® HIIOROIDD QIRUMWAHF
TXHOOD GL FUHDUH H LQYLDUH OH LMVQBRXWIUFDPLL W AR ®H B @ 9 OWHF
GL HVSDQVLRQH XVDQGR LO ILUPZD URIURH Q] PHULF\Y WR] VKLU G I
VHIJQDOL VWHSSHU GD LQYLDUH DL PROLRQH STPW.\OR. |[$DWWRR. @/ SD|
,QNVFDSH SHU FUHDUH R FRQYHUWL U LGH UPPDY LYWBXH.RDQ LY
6XFFHVVLYDPHQWH VL XWLOL]]D LO SWRIND PP ISUN FXWD W K E
DOOD VFKHGD $UGXLQR

1HOOD SDUWH ILQDOH GHOOD WHVL 9 UWVDREDR CRWHUI R W W DX
GLVHJQL UHDOL]]DWL SHU IDU Y H GGR® OLBD PRORAFKH W BV R$ XD LIR Q |
FRQFOXVLRQL YHUUDQQR SUR SR \HWLXIMQFR\HVL. @ E ® € LV ¥ L DXLSRSURDI f
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ODFFKLQD DFRQWUROOR QXPHULF

0&1 H &1&

)LJ ODFFKLQD D FRQWUROOR QXPHULFR

/H PDFFKLQH D FRQWUROOR QXPHULFR 0&1 VRQR PDFFKLQF
GLPHQVLRQL GL RJJHWWL GL TXDOVLDVL PDWHULDOH VHUYH
PDFFKLQD HL VXRL PRYLPHQWL GXUDQWH OD ODYRUD]JLRQH Y
GD XQ FRPSXWHU 4XHVWD PRGDOLW] GL FRQWUROOR YL
FRPSXWHUL]]DWR &1&

/H PDFFKLQH &1& VRQR TXLQGL PDFFKLQH XWHQVLOL PDQRY
VHFRQGR VSHFLILFKH LVWUX]JLRQL GD HVVR IRUQLWH /H LV
&1& VRWWR IRUPD GL SURJUDPPD VHTXHQ]LDOH GL LVWUX]LR
0 FRGH H SRL HVHJXLWH 3HU OD FUHD]LRQH GL TXHVWH LVW
GL SURJUDPPL &$'H &$0

, SURJUDPPL &$' VHUYRQR SHU FUHDUH DO FRPSXWHU LO SU
SURJUDPPL &$%30 FRQYHUWRQR L GLVHJQL UHDOL]]DWL FRQ &8$'
FKH YHQJRQR FRQVLGHUDWL GDOOD PDFFKLQD FRPH FRRU(
YHQJRQR SRL WUDGRWWH LQ PRYLPHQWL UHDOL FRPSLXWL
LQWHUIDFFLD GL FRQWUROOR QXPHULFR &1&



/D FDUDWWHULVWLFD SULQFLSDOH GHOOH PDFFKLQH &1& q L
LQGLFDQR LO JUDGR GL OLEHUWj GHOOD PDEFKLQD *OL DVVL
DO SLDQR GL ODYRUR H GDQQR XQD PDJJLRUH R PLQRUH 10
ODYRUD]LRQH

/H PDFFKLQH &1& SL* FRPXQL VRQR WRUQL SUHVVH IUHVDW
LQFLVLRQH H VWDPSDQWL ' *UD]JLH DOOD ORUR HVWUHPD
PDFFKLQH &1& YHQJRQR XWLOL]]JDWH LQ XQD JUDQGH TXD(
IDOHJQDPHULD WDSSH]JHULD VDUWRULD FRQIHJLRQDPHQW

ODQWDJJLHVYDQWDJJL

, SULQFLSDOL YDQWDJJL GHOOH PDFFKLQH &1& VRQR WHPSI
GHOOD ODYRUD]JLRQH FRVWL XQLWDUL TXDOLWj) XQLIRUPH

UHDOL]]D]JLRQL GL SDUWL GL ILJXUH FRPSOHVVH VXSHUILFL
WHUPLQL GL YHORFLWj GL SURGX]LRQH H GL SUHFLVLRQH U
PDFFKLQH &1& GL PHGLD TXDOLWj SXzZSURGXUUH SH]]JLLGHQV
GLWROOHUDQ]D

,O SULQFLSDOH VYDQWDJJLR GHOOH PDFFKLQH &1& g LO ID!
O DPELHQWH HVWHUQR LQ PDQLHUD DXWRQRPD LQ FDVR GL L
Fqg ELVRIQR GL XQ RSHUDWRUH XPDQR FKH LPSRVWL LO SUR
SUHSDUL L SH]]JLGDODYRUDUHHLQWHUYHQJDLQFDVR GL SUI



&1& /IDVHU

)LJ &1& ODVHU

8QD &1& ODVHU g XQD WLSRORJLD SDUWLFRODUH GL PDFFKLC
ODVHU SHU WDJOLDUH R LQFLGHUH XQ RJJHWWR 4XHVWD PD|
SXQWH GL XWHQVLOL FKH HQWULQR LQ FRQWDWWR FRQ OD
YDQWDJJLR ULVSHWWR DOOH DOWUH PDFFKLQH &1& GRYH J
VRVWLWXLWH UHJRODUPHQWH

8QD PDFFKLQD D LQFLVLRQH ODVHU q FRPSRVWD GD WUH S|
VXSHUILFLH ,0 UDJJLR HPHVVR GDO ODVHU IRFDOL]]DWR H F
FRQVHQWH DO FRQWUROORUH GL LQFLGHUH VXOOD VXSHUI
OfLQWHQVLW] GHO ODVHU VXOOD VXSHUILFLH H OD YHORFLW
VFHOWD LQ EDVH DOOD SRWHQ]D GHO ODVHU 3HU TXHVWR SU
ODVHU VL PXRYHQHOOHGXH GLPHQVLRQL[H\

$ OLYHOOR DPDWRULDOH EUXFLDUH LPPDJLQL VXO OHJQR q
ODVHU SHUFKp QRQ q ULFKLHVWR XQ ODVHU GL SRWHQ]D HOl
WHQHUL ULFKLHGRQR ODVHU GL SRWHQ]D EDVVD HFRQVHQWF
$ OLYHOOR LQGXVWULDOH OYLQFLVLRQH ODVHU q ODUJDPH
PDWHULDOLLQ SODVWLFDHYHWUR SHURWWHQHUH FRGLFLR



IDQWDJJLHVYDQWDJJL

8QD &1& ODVHU KD QXPHURVL YDQWDJJL 4XHOOR SULQFLSDC
GHOOD SRWHQ]D GHO ODVHU VL SXz LQFLGHUH R WDJOLDUF
OHJQR FDUWD SOH[LJODVV SODVWLFD PHWDOORHWDQWL
ODVHU q OD ORUR SUHFLVLRQH FKH SHUPHWWH VLD GL VHJXL
ULvsbuPLDUH PDWHULDOH ,QROWUH OH PDFFKLQH ODVHU C
VRIJHWWH D XVXUD SHUFKp QRQ SRVVLHGRQR SXQWH GL DWW
$QFKH OH &1& ODVHU KDQQR GHJOL VYDQWDJJL QRQ SRVVF
, QIDWWL QRQ SRVVRQR WDJOLDUH PDWHULDOL ULIOHWWHQW
FRPHLO YHWUR 8QYDOWUR VYDQWDJJLR qLO FDORUH FKH LO
YLHQH UDIITUHGGDWR LQ PDQLHUD DGHJXDWD VL ULVFKLD L
VXFFHVVLYD URWWXUD 3HU ULGXUUH LO ULVFDOGDPHQWR F
3HU ODYRUL LQ FXL LO ODVHU ULPDQH DFFHVR D OXQJR gq FR
ODYRUR SHUIDUUDIIUHGGDUHDGHJXDWDPHQWH OD PDFFKLGC



5SHDOL]]D]JLRQH &1& ODVHU

&RPSRQHQWL XWLOL]]DWL

&RPSRQHQWL AXDQW 3UH]]R
$OLPHQWDWRUH 9 Yy
ORWRUH SDVVR SDVV Yy
'ULYHU $ Vs
6FKHGD GLHVSDQVLR Y,
5HJRODWRUH GL WHQ Y,
IDVHU : Vs
'LVVLSDWRUH ODVHU Y,
/HQWH GL FROOLPD]L Y,
6FKHUPR GL SURWH]L Y,
9HQWROD Y,
*XLGD OLQHDUH WRQ{ Ya
*XLGD OLQHDUH WRQ{ Y
6XSSRUWR JXLGD OLQ Y,
&XVFLQHWWR D VIHUFL Yy
$VWD ILOHWWDWD Y,
$VWD ILOHWWDWD Y
3XOVDQWH 21 2)) Y
3XOVDQWH GTHPHUJH Y,
$UGXLQR 812 Ys
7RWDOH Yy

7DE /ILVWD SUH]]JLFRPSRQHQWL
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)LJ JRWR FRPSRQHQWL XWLOL]]DWL



$OLPHQWDWRUH

yLJ $OLPHQWDWRUH

8Q DOLPHQWDWRUH g XQ FRQYHUWLWRUH FRUUHQWH DOWH
DSSDUDWR HOHWWULFR FKH UDGGUL]]D OD WHQVLRQH HOH!
DOOYXVFLWD PRGLILFDQGR VH LO FDVRORULFKLHGH DQFKF
HGXQTXH GL SRWHQ]D DWWUDYHUVR XQ WUDVIRUPDWRUH 3
VWDWR XVDWR XQ DOLPHQWDWRUH VZLWFKLQJ D FRPPXW]

9 +]HFRUUHQWHLQ XVFLWD'& 9 $FRQWLQXL
,O SULQFLSLR GL IXQJLRQDPHQWR GL XQ DOLPHQWDWRUH D F
QHOOR VFKHPD D EORFFKL GL ILIJXUD 1HO SULPR EORFFR L

WHQVLRQH GL UHWH $& D 9 HOD DEEDVVD ILQR D UDJJL X
GHVLGHUDWD GL 9 1HO VHFRQGR EORFFR LO UDGGUL]]DWR
FRUUHQWH SXOVDQWH XQLGLUH]JLRQDOH GHWWD ULSSOH R |
FRQWLQXD ,0 UDGGUL]]IDWRUH SLe FRPXQH q LO GLRGR PD
TXDWWUR GLRGL GLVSRVWL D SRQWHIRUPDQGR LO FRVLGGHYV
FRQGHQVDWRUH GHYH OLYHOODUH LOULSSOHLQ XVFLWD GD
1HO TXDUWR EORFFRLO UHJRODWRUH GL WHQVLRQH VWDELO
XQYDORUHLO SL- FRVWDQWH SRVVLELOH
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)LJ 6FKHPD D EORFFKLIXQJLRQDPHQWR DOLPHC

(e)

SHIRODWRUH GLWHQVLRQH

8Q FRQYHUWLWRUH '& '& g XQ FLUFXLWR HOHWWULFR FKH FRC
GD XQ OLYHOOR GL WHQVLRQH DG XQYDOWUR 3HU OD UHDOL]
FRQYHUWLWRUH EXFN FRQYHUWLWRUH VWHS GRZQ LO TXDC
OD UHVWLWXLVFH DOOJXVFLWD ,Q SDUWLFRODUH q VWDWR X
LQJUHVVR XQ YDORUH GL WHQVLRQH FRPSUHVR WUD 9H 9 ¢
WHQVLRQH FRPSUHVR WUD 9H 9 XQD FRUUHQWH GIXVFL
SRWHQ]D GIXVFLWD GL : FRQ XQD HIILFLHQ]D ILQR DO /D
QHO PLR FDVR q GL 9 VL RWWLHQH UHJRODQGR LO SRWHC
SRWHQJLRPHWUR QRQ g DOWUR FKH XQ SDUWLWRUH GL WHQ
UHVLVWHQ]H FROOHJDWH LQ VHULH GL VRPPD FRVWDQWH C
RIJQXQD GHOOH GXH UHVLVWHQI]H

)LJ 5HIRODWRUH GLWHQVLRQH ;/



On-state

'

C) DN TVD C RI|IY, Of‘f-stat‘e/__ o

O T 7

)LJ &LUFXLWR FRQYHUWLWRUH EXFN )LJ &LUFXLWL 21 V

8Q WLSLFR FRQYHUWLWRUH EXFN YHGL ILIXUD g IRUPDWF
WUDQVLVWRU H DOPHQR XQ GLVSRVLWLYR LQ JUDGR GL

FRQGHQVDWRUH XQ LQGXWWDQ]D R XQD FRPELQD]JLRQH GF
DSHUWR RIl VWDWH OD FRUUHQWH FKH FLUFROD QHO FLUF
YLHQH FKLXVR SHU OD SULPD YROWD RQ VWDWH OD FRUU|
YDULD]JLRQH GL FRUUHQWH VSLQJHUj O LQGXWWDQ]D D SUR
FDGXWD GL WHQVLRQH FRQWUDVWHUj OD WHQVLRQH LQ LQJ!
VXO FDULFR &RO SDVVDUH GHO WHPSR OD YHORFLWj GL YDUL
GLPLQXLUj OD WHQVLRQH VXO LQGXWWDQ]D SURYRFDQGR .
IUDWWHPSR O LQGXWWDQ]D LPPDJD]]JLQHUj HQHUJLD VRWW
OJLQWHUUXWWRUH YLHQH QXRYDPHQWH DSHUWR RII VWDW
FLUFXLWR H OD FRUUHQWH GLPLQXLUj /D GLPLQX]JLRQH GL F
VXOOJLQGXWWDQ]D FRQ YHUVR RSSRVWR DOOD WHQVLRQH
FRPSRUWHUj FRPH XQD VRUJHQWH GL FRUUHQWH HG LO VXR IC
GDOOfHQHUJLD LPPDJD]]LQDWD QHO FDPSR PDJQHWLFR GHC
YD D FRPSHQVDUH OD ULGX]LRQH GL WHQVLRQH H TXHVWR L
IRUQLWD DO FDULFR ,0 IXQJLRQDPHQWR DSSHQD VSLHJDWR
FRQGL]JLRQL LGHDOL PD QHOOD UHDOWj OH LPSHUIH]LRQL G|
QHJDWLYR VXO IXQJLRQDPHQWR GHO FRQYHUWLWRUH $OFX¢
ULSSOH GHOOD WHQVLRQH GIXVFLWD HOH SHUGLWH GL SRWH
GLPLQX]LRQHGHOO HIILFLHQ]D GHO FRQYHUWLWRUH



3XOVDQWL

3HU OD UHDOL]]D]JLRQH GL TXHVWR SURJHWWR VRQR VWDWH )
GL DUUHVWR GYHPHUJHQ]D $& 9 $ QRUPDOPHQWH FKLXVR
FLUFXLWR H GXH LQWHUUXWWRUL D OHYHWWD 21 2)) $& 9
YHQJRQR SUHPXWL FKLXGRQR LO FLUFXLWR

, SXOVDQWL GL DUUHVWR GYHPHUJHQ]D GHYRQR SHUPHWV
IXQILRQDPHQWR GHOOD PDFFKLQD LO SL+ UDSLGDPHQWH SRV
HYHQWL SHULFRORVL 4XDQGR YLHQH D]JLRQDWR OJRUGLQH
PDQWHQXWR GD XQ EORFFR GHO GLVSRVLWLYRILQR DO VXR \
VROWDQWR FRQ XQD VSHFLILFD PDQRYUDHQRQ GHYH ULDYYL
IXQ]LRQH

1HJOL LQWHUUXWWRUL D OHYHWWD OD OHYD VSRVWD L FRQ
LQWHUURPSHUHLO FLUFXLWR HOHWWULFR FDPELDQGR OR VW

)LJ 3XOVDQWH GfHPHUJHQ]D )LJ , QWHUL



$UGXLOR

Voltage 16MHz ATmegalsU2
regulater  crystal ricracontroller IC/USB controller

7 to 12VDC input
2.1mm x 5.5mm
Male center positive

USBE-B port
to computer

Reset button

ICSP for

USB interface

{I12C) SCL - Serial clock
(I2C) SDA - Serial data
Pin-13 LED

Not connected

{SPI} SCK - Serial clock
1/0 Reference voltage

{SPI) MISO - Master-in, slave-out
{SPI) MOSI - Master-out, slave-in
{SPI) 55 - Slave select

Reset
3.3V Qutput
5V Qukput
Ground
Ground A Mate:! Pins denoted with "~"
Input voltage W e L P et EIWM St vt
' = £ %

Analog pin 0
Analog pin 1
Analeg pin 2
Analog pin 3
(12C) SDA
(12C) SCL

Interrupt 1
Interrupt 2
TXD
RXD

ATmega328

microcontroller IC RESET

1CSP for SEK
ATmega32s MISO

)LJ 3LQRXW VFKHGD $UGXLQR

$UGXLQR g XQD SLDWWDIRUPD KDUGZDUH RSHQ VRXUFH FLR
VHULH GL VFKHGH HOHWWURQLFKH GRWDWH GL XQ PLFURFRC(
URERWLFD HOHWWURQLFD HDXWRPD]JLRQH

8QD WLSLFD VFKHGD $UGXLQR q HTXLSDJJLDWD FRQ GXH VH
DQDORJLFL XVDWL SHU LQWHUDJLUH FRQ EUHDGERDUGV R
PLFURFRQWUROORUHD ELW XQUHJRODWRUHGLWHQVLRQF
XQD SRUWD 86% FKH SHUPHWWH OD FRPXQLFD]JLRQHFRQLO FF
/I fDOLPHQWD]LRQH GHOOD VFKHGD $UGXLQR SXz DYYHQLU
GLUHWWDPHQWHDO FRPSXWHU RSSXUHDWWUDYHUVR XQDOL
, SLQ GHOOD VFKHGD SRVVRQR HVVHUH FRQILIXUDWL FRPH |
FLDVFXQR GL HVVL q OLPLWDWD HG HTXLYDOH D P$ 6H LO
PLFURFRQWUROORUH OHJJH LO OLYHOOR GL WHQVLRQH LQ L
ORJLFR DOWR +,*+ R EDVVR /2: 6HLO SLQ g FRQILIXUDWR
HVHFX]LRQH SXz SRUWDUH LO OLYHOOR GHO SLQ D 9 /2: RD
, 2 GLIJLWDOL SRVVRQR JHQHUDUH VHIJQDOL 3:0 DWWUDYHUYV
GLSRWHQ]D GL XQ ODVHUR OD YHORFLWjGLURWD]LRQH GL XC
,OOLQJXDJIJLRGL SURJUDPPD]LRQH XVDWR GD $UGXLQR g XQI
& FRQOYDJILXQWD GL DOFXQH IXQ]JLRQL SHUJHVWLUHLQ PL
RXWSXWGHOOD VFKHGD , SURJUDPPLYHQJRQR VFULWWLDO
WUDVPHVVLYLD86% DOOD VFKHGD $UGXLQR GRYH YHQJRQR |



6FKHGD GLHVSDQVLRQHH GULYHU

)LJ 6FKHGD GLHVSDQVLRQHHGULYHU $

3HU DXPHQWDUH OH IXQ]LRQDOLW] GHOOD VFKHGD $UGXLQR
HVSDQVLRQL UHDOL]]JDWH FRQ VFKHGH D FLUFXLWR VWDPSD
$UGXLQRLQVHUHQGRVL SHUIHWWDPHQWH QHL FRQQHWWRUL
/IDVKLHOG &1& SXz HVVHUH XVDWD SHUFRQWUROODUH GLYHU
SHU LQFLVLRQH WDJOLR ODVHU PDFFKLQH IUHVDWULEL VYV
ULFKLHGH LO FRQWUROOR GL PRWRUL SDVVR SDVVR 6X0OOL
TXDWWUR GULYHU SDVVR SDVVR FRPSDWLELOL FRPH $ FK
PRWRUL SDVVR SDVVR DVVH ; DVVH < DVVH = $ /D VKLH¢
FRQQHWWRUL SHUILQHFRUVD GXH SHU RJQLDVVH DELOLWE
ORVWRS GJHPHUJHQ]D HSXOVDQWH GL UHVHW 9LHQH DOLPH
EGLVHJQDWD SHU HVVHUH FRPSDWLELOH FRQ *UEO OfLQWH!
VHIJQDOL VWHSSHUGD LQYLDUH DL PRWRUL HGLQFDVWUDUV
3HU OD UHDOL]]D]JLRQH GL TXHVWR SURJHWWR g VWDWR VWI
RSHUDUH FRQ PRWRUL SDVVR SDVVR ELSRODUL LQ PRGDOLW
RWWDYRH XQ VHGLFHVLPR GL SDVVR FRQ XQD FDSDFLWj GL D]
7UDPLWH XQ SRWHQJLRPHWUR VL SXz UHJRODUH OD FRUUHQV
PDVVLPD 4XHVWRFLFRQVHQWH GL XWLOL]]JDUHWHQVLRQL V.
SDVVR SDVVR SHU RWWHQHUH YHORFLWj GL SDVVR SLs HOH"
GULYHU VHOH]LRQD DXWRPDWLFDPHQWH OD PRGDOLW]j GL Gt
,QROWUH g SURWHWWR GD FRUWRFLUFXLWL YHUVR WHUUD FF
8Q IDWWRUH LPSRUWDQWH GL TXHVWR GULYHU g OD VXD
VHPSOLFHPHQWH XQLPSXOVR VXOOJLQJUHVVR 67(3 LOGULY
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Microcontroller or
Controller Logic
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3LQRXW VFKHGD GL HVSDQVLRQH

yLJ
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SLOQRXW GULYHU $



ORWRUL SDVVR SDVVR

)LJ ORWRUH SDVVR SDVVR

,O PRWRUH SDVVR SDVVR g XQ PRWRUH HOHWWULFR VLQFURZC
OD SURSULD URWD]JLRQHLQ XQ QXPHURILQLWR GL SDVVL VWt
ULFHYHLQLQJUHVVR XQ WUHQR GLLPSXOVLDGRQGD TXDGUL
LQ XQ LQFUHPHQWR EHQ GHILQLWR GHOO DOEHUR GL URWD]
URWD]LRQH GL XQ DQJROREHQ SUHFLVR

4XDQGR YHQJRQR DOLPHQWDWL L PRWRUL SDVVR SDVVR V
DQJRODUH PDQWHQHQGR OJDOEHUR GL URWD]JLRQH LQ XQD S
XQ WUHQR GL LPSXOVL GL FRUUHQWH FRQ XQTRSSRUWXQD \
SRVL]LRQH GL HTXLOLEULR SHU VEDWWL VXFFHVVLYL RWWH!
UXRWDUH OYDOEHUR DOOD YHORFLWj H QHOOD SRVL]JLRQH Y
PRWRUH HLPSRVWDUH OD ORUR IUHTXHQ]D 3HUL PRWRUL E

VHTXHQ]D GL LQY/EROD® PRWRUH q 0 $HOX/O YHUVR GL
LOYHUVR RSSRVWR GL URWD]LRQH

,O YDQWDJJLR SULQFLSDOH GHO PRWRUH SDVVR SDVVR q TXF
SRVL]LRQH GHO PRWRUH VHQ]D OD QHFHVVLWj GL VHQVRUL GL
3HU OD UHDOL]]D]JLRQH GL TXHVWR SURJHWWR VRQR VWDWL >
FRQ WHQVLRQH GYLQJUHVVR GL 9 HDQJROR GL SDVVR GL
FRPSOHWR GL fLOPRWRUHLPSLHJKHUj SDVVL +D
XQD FRUUHQWH QRPLQDOH GL $ FRQFRSSLD GLWHQXWD G



IR VYDQWDJJLR SULQFLSDOH GHO PRWRUH SDVVR SDVVR gL
SURGXFHPROWHYLEUD]LRQL

TYPE OF CONNECTION
[EXTERM) MOTOR
PN Mo BIPOLAR LEADS WINDING
1 At — BLK A+ j
2 A — GRM M-
4 B- — BLU B-
FULL STEP 2 PHASE-Ex. . BLK

-|-T GRH
2 « | + | -
a -] -] +1 +
4

B . - 1

oW

WHEN FACING MOUNTING END (X}
STER A+ | B+ | A- | B- cow
1 + * = =
RED BLL

)LJ 7TDEHOOD SLQ GHO PRWRUH SDVVR SDVVR HWDEHO



fUDVPLVVLRQH GHO PRWR

B

. W _i.r,,;h:

;

-
- . o
;' .
- ‘ y,
5 =
- £ = -’ "
-
- - =
1 . \
w
-

A
N

Y

Nt N

)LJ $VWH SHU WUDVPLVVLRQH PRWR

3HU LO PRYLPHQWR GHJOL DVVL YLHQH XVDWR XQ VLVWHPD
FLUFRODUH FUHDWR GDL PRWRUL SDVVR SDVVR LQ XQ PRWR |
OD PDGUHYLWH QHOOD GLUH]LRQH GHOOfDVVH GHOOD YLWH

PP SHU OfDVVH [ H XQD GD PP SHU OfDVVH \ HQWUDPEH
SDVVR GD PP /H EDUUH VRQR FROOHJDWH DL PRWRUL WUD!
SURSULH HVWUHPLWj GHL FXVFLQHWWL D VIHUD FKH KDQQR O
PRYLPHQWR URWDWRULR 3HU PDQWHQHUH OJHTXLOLEULR
VWDWH DJIJLXQWH GXHJXLGH OLQHDUL SHURJQLDVVH +DQQ|

PP SHU OfDVVH[HGL PP SHUOYDVVH)\ $QFKH OH JXLGH k
PRYLPHQWL OLQHDUL SHU IDFLOLWDUH LO PRYLPHQWR OXQ
ILOHWWDWH QRQ VRQR SRVL]LRQDWH DOOJHVWUHPLWj EHQV



ORGXORODVHU

)LJ IDVHULQVHULWR QHO GLVVLSDWRUH

,O FRPSRQHQWH SL+ LPSRUWDQWH SHU OD UHDOL]]D]JLRQH G
SURSULR LO ODVHU E VWDWR VFHOWR XQ GLRGR ODVHU GL
OXQJKH]]D G RQGD GL QP FKH OYRFFKLR XPDQR YHGH FRPH
GLVSRVLWLYR HOHWWURQLFRLQJUDGR GLHPHWWHUH XQ ID\
DOFXQL PDWHULDOL VHPLFRQGXWWRUL FRQ FXL YHQJRQR L
IRWRQL DWWUDYHUVR XQ IHQRPHQR GL HPLVVLRQH VSRQWD
FRUUHQWHHOHWWULFD

3HU HYLWDUH LO VXUULVFDOGDPHQWR HFFHVVLYR GHO ODVH
LQVHULWR LQ XQ GLVVLSDWRUH FRQ GLPHQVLRQL GL [ |
SURGRWWR

3HU PHWWHUH D IXRFR LO ODVHU H PLJOLRUDUH OfHIILFLHQ]
FRQ GLDPHWUR GL PP FUHDQGR LQ TXHVWR PRGR XQ IDVFLF
GLLQFLGHUHPHJOLR

,ODVHU VH GLUHWWL YHUVR JOL RFFKL SRVVRQR FDXVDUH J
ODVHU VRQR PROWR SHULFRORVH 3HU TXHVWR PRWLYR q VW
GLSURWH]LRQH YHUGH

BRSUD LOPRGXOR ODVHU q VWDWD PRQWDWD XQD SLFFROD Y+



)LJ ORGXOR ODVHU

9HQWROH
3HU OD UHDOL]]D]JLRQH GL TXHVWR SURJHWWR VRQR VWDWH
[ [ PP HXQD YHQWRODJUDQGH [ [ PP FRQWHQVLRQL
GLHQHUJLD GL 'HUXPRUHGL G%$

)LJ 9HQWROD



&ROOHJDPHQWL HIXQ]JLRQDPHQWR

L
| ALIMENTATORE | | PULSANTE DEMERGENZA |

| MOTOREX | | MOTOREY |

)LJ 6FKHPD D EORFFKLGHO IXQJLRQDPHQWR GH



6L SUHQGH OD WHQVLRQH DOWHUQDWD D 9 IRUQLWD GDOOTL
VL RWWLHQH XQD WHQVLRQH VWDELOH GL 9 3ULPD FEKH C
DWWUDYHUVDUH XQ SXOVDQWH GfHPHUJHQ]D QRUPDOPHQW
OfDOLPHQWD]LRQH DOOD PDFFKLQD ODVHU SHU SUHYHQLUH #
4XDQGR LO SULPR SXOVDQWH YLHQH DJLRQDWR OD WHQVLRQ
PLRFLUFXLWR GD XQD SDUWH LO UHJRODWRUH GL WHQVLRQF
1HO SULPR UDPR LO UHJRODWRUH GL WHQVLRQH ULGXFH OD
DOLPHQWDUH OD YHQWROD GL UDIIUHGGDPHQWR GHO VLVW]|
DJLRQDWR OD VWHVVD WHQVLRQH GL 9 FKHDYHYDPR RWWH(
ODVHUH OD VXD YHQWROD GL UDIIUHGGDPHQWR

1HO VHFRQGR UDPR OD VFKHGD GL HVSDQVLRQH YLHQH PRQW
DO FRPSXWHU WUDPLWH XQ FDYR 86% 6X0OOD VFKHGD GLHVS
FROOHJDWL DL GXHPRWRUL SDVVR SDVVR XQR SHUOfDVVH ;
7UDPLWH LO FRPSXWHU YHQJRQR LQYLDWH OH LVWUX]LRQL *
HVSDQVLRQH XVDQGR LO ILUPZDUH *UEO FDULFDWR VX $UC
VHIJQDOL VWHSSHUGD LQYLDUH DL PRWRUL SDVVR SDVVR WU
9LHQH XWLOL]]JDWR LO SURJUDPPD ,QNVFDSH SHU FUHDUH R |
LQFLGHUH LQ LVWUX]JLRQL * FRGH 6XFFHVVLYDPHQWH VL XV
BHQGHU SHU LQYLDUH TXHVWH LVWUX]LRQL DOOD VFKHGD $UC

CNC Machine

)LJ 6FKHPD SULQFLSLR GLIXQ]JLRQDPHQWR PDFF



PULSANTE 2 PULSANTE 1

PULSANTE D'EMERGENZA
VENTOLA 2 )
B LASER REGOLATORE
| DI TENSIONE

i P _. ALIMENTATORE
T‘

VENTOLA 1

ARDUINO + CNC SHIELD

DRIVER DRIVER

fritzing

)LJ 6FKHPD HOHWWULFR GHO FLUFXLWR

3HU OD UHDOL]]D]JLRQH GHOOR VFKHPD HOHWWULFR q VWDWF
WXWWL L FRPSRQHQWL XWLOL]]DWL SHU OD UHDOL]]D]LRQ!
SURJUDPPD /DVHU YHQWROH GULYHU H VFKHGD GL HVSD(
VFKHPDWLFR GD DOWUL FRPSRQHQWL SHU GDUH OfLGHD GL FI
GULYHU VRQR PRQWDWL VRSUD OD VFKHGD GL HVSDQVLRQF
$UGXLQR FRPHLQ)LJ



6WUXWWXUD

'LVHIJQLLQ "GHOOD VWUXWWXUD YLVWD G

)LJ

yLJ



)LJ )LJ )LJ 'LVHIJQLLQ "GHOOD VWUXWWXUD YL



"‘. 70 mm
106 mm .L
*
)LJ 'LVHIQRLQ "GHOOD VWUXWWXUD FRQ TXRWD

/D VWUXWWXUD g LQWHUDPHQWH FRVWUXLWD LQ OHJQR GL V
PP GLYLVD LQ GXH SDUWL 1HOOD SDUWH D GHVWUD VRQR SU|
VRQR QDVFRVWL LQ XQ FRQWHQLWRUH GDOOD IRUPD GL XQ SD

PPHOXQJKH]]D PP ,QFLPDDO SDUDOHOHSLSHGR VRQR
DO SURJHWWR PHQWUH VXO ODWR VRQR SUHVHQWL IRUL
YHQWLOD]LRQH GHO FRQWHQLWRUH ,QROWUH H SUHVHQWH
TXDOH SDVVD LO FDYR QHFHVVDULR DO FROOHJDPHQWR WU
VLQLVWUD DYYLHQH OfLQFLVLRQH GHO GLVHJQR ,0 SLDQR
ULDO]DWR GDOOD EDVH GD GXH SH]]L GL OHJQR GL DOWH]]D
WUD OD EDVHH LO SLDQR GL ODYRUR VRQR SUHVHQWL OfDVW
PRYLPHQWR GHOOYDVVH < /HEDUUH GHOOYDVVH < VRQR FRO
FRQWLHQH DO VXR LQWHUQR OYDVWD ILOHWWDWD HOH OLQH
DOOH EDUUH GHOOYDVVH ; g SUHVHQWH XQ SH]]JR GL OHJQR Gl
PRGXOR ODVHU /D VWUXWWXUD D IRUPD GL 8 KD XQD EDVH G
SDUHWL KDQQR XQD GLPHQVLRQHGL [ PP



SURJUDPPL XWLOL]]DWL

$UGXLQR,'(

/TDPELHQWH GL VYLOXSSR LQWHJUDWR ,'( GL $UGXLQR q X
-DYD GHULYDWD GDOOY,'( FUHDWR SHU L OLQJXDJJL 3URFH
IRUQLWR GL XQD OLEUHULD VRIWZDUH & & FKH IRUQLVF
LPSOHPHQWDUH VHPSOLFHPHQWH OH RSHUD]JLRQL GL LQSXW
SURJHWWR g VWDWD XWLOL]]JDWD OD YHUVLRQH GL $U
KWWSV 7ZZ DUGXLQR FF

, SURJUDPPL GL $UGXLQR YHQJRQR FKLDPDWL VNHWEFK H SHU
VROWDQWR GXHIXQJLRQL YRLG VHWXS HYRLG ORRS
/IDIXQJLRQH YRLG VHWXS YLHQHLQYRFDWD VROWDQWR XQI
LQWHUQR YHQJRQR FUHDWL L VHWWDJJLLQL]LDOL FKHULPDU
/D IXQJLRQH YRLG ORRS YLHQH LQYRFDWD ULSHWXWDPHQV
RSHUD]JLRQL FKH YDQQR HVHJXLWH DOOYLQILQLWR ILQR D F
VFKHGD 'RSR DYHU VFULWWR LO SURJUDPPD ELVRJQD FRPSI
HUURUL HVXFFHVVLYDPHQWH FDULFDUOR VXOOD VFKHGD $UC

€8 CNC_laser | Arduino 1.8.12 - O b4

File Maodifica Sketch Strumenti Aiuto

void loop{) |

// put your main code here, to run repeatedly:

Arduing Uno su COM3

)LJ 6FKHUPDWD SULQFLSDOH $UGXLQR ,'(


https://www.arduino.cc

*FRGH

* FRGH q XQ OLQJXDJJLR GL SURJUDPPD]JLRQH &1& XWLOL]]D
PDFFKLQH XWHQVLOL DXWRPDWL]]DWH /HLVWUX]LRQL * FRG
FROOHJDWD DG $UGXLQR HG LQGLFDQR DL PRWRUL GRYH PXF
TXDOH SHUFRUVR VHJXLUH

3HU PDSSDUH L SHUFRUVL GHOOD PDFFKLQD XWHQVLOH H T;
DYYHQLUH LQ XQD FRRUGLQDWD VSHFLILFD OH LVWUX]LRQ
FRRUGLQDWH FDUWHVLDQH WULGLPHQVLRQDOL /D FRRUGI
DVVROXWD HG KD OR VFRSR GL IRUQLUH DOOD PDFFKLQD XQ
SULPD FKHLQL]LOD ODYRUD]JLRQH

GO1L Z-1.000000 F5000.0 (Penercr

G01 X0.000000 ¥210.751306 Z-1.C

G01 X165.000000 ¥210.751206 Z-1.000000
G01 XZ210.0 Y210.T791206 1.0 00
GOL X210.000000 Y105.2663580 Z-1.000000
G0l X210,.000000 Y-0.25

G01 X105.000000 Y—0.258430 Z

GOl X0O.000 Y ]

GO1 X0.000000 ¥Y105.266380 Z-1.000000
GO0 Z1.000000

)LJ , VWUX]LRQL* FRGH

*UEO

*UEO g XQ ILUPZDUH RSHQ VRXUFH SURJHWWDWR SHU FRQW
LVWUX]LRQL * FRGH ULFHYXWH FRPH LQSXW LQ PRYLPHQWL
TXHVWR SURJHWWR q VWDWD XWLOL]]DWD OD YHUVLRQH

KWWSV JLWKXE FRRLUPZOUHEYXLHQH FDULFDWR VX $UGXLC
FRPSXWHU WUDPLWH XQ PRQLWRU VHULDOH *UEO VXSSRUW
4XHOOL VX FXL PL VRIIHUPHUz PDJJLRUPHQWH VRQR L FRPDC
PP PLQ DFFHOHUD]JLRQHLQPP VHFA HFRUVD PDVVLPDLQPP

& grblUpload | Arduine 1.2,12 . O >

File Modifica Sketch Strumenti Aidto

Arduino Uno su SOM3

)LJ 6FKHUPDWD $UGXLQR ,'"(FRQILUPZDUH *UE



https://github.com/grbl/grbl

€9 coms

Invia

$0=10 (step pulse, usec)
£1=25 (step idle delay, msec)

54=0 (step enable invert, bool)
£5=0 (limit pins invert, bool)
£6=0 (probe pin invert, bool)

512=0.002 (arc tolerance, mm)
£13=0 (report inches, bool)
$20=0 (soft limits, bool)
£21=0 (hard limits, bool)
522=0 (homing cycle, bool)

526=250 (homing debounce, msec)
£27=1.000 (homing pull-off, mm)
$100=250.000 (x, step/mm)
5$101=250.000 {y, step/mm)
5102=250.000 (z, step/mm)

£120=10.000 (= accel, mm/sec"2)
$121=10.000 (y accel, mm/sec”Z)
£122=50.000 (z accel, mm/sec"2)
$130=300.000 (x max travel, mm)
$131=350.000 (y max travel, mm)
5132=0.500 {z max travel, mm)

£2=0 (step port invert mask:00000000)
$3=0 (dir port invert mask:00000000)

$10=1 (status report mask:00000001)

$11=0.010 {(junction dewviation, mm)

£23=1 (homing dir invert mask:00000001)
$24=25.000 (homing feed, mm/min)
$25=500.000 (homing seek, mm/min)}

£110=250.000 {(x max rate, mm/min)
$111=250.000 (y max rate, mm/min)
£112=1000,000 (z max rate, mm/min)

W

Scorrimento automatico [ Visualizza orario

‘Entrambi (ML &CR) | | 115200baud ~ | | Ripulisd foutput

)LJ

,FRPDQGL
,FRPDQGL
,FRPDQGL
,FRPDQGL

6FKHUPDWD SDUDPHWUL GLFRQILIJXUD]LR

LQGLFDQRULVSHWWLYDPHQWHL SDVVL
LQGLFDQRULVSHWWLYDPHQWH OD YHOT
LQGLFDQRULVSHWWLYDPHQWH OYDFFH
LQGLFDQRULVSHWWLYDPHQWH OD FRU)



,OQNVFDSH

,OQNVFDSH g XQ VRIWZDUH OLEHUR GL JUDILFD YHWWRULDO
LPPDJLQL FKH YRJOLRLQFLGHUHLQ LVWUX]LRQL* FRGH

3HU OD UHDOL]]D]JLRQHGL TXHVWR SURJHWWR g VWDWD XWLO
GDO VLWR GKWYNSAMFDSBNVFDSH RUJ LW

3ULPD GL WXWWR ELVRJQD LPSRUWDUH VX ,QNVFDSH OYJLPPD.
R MSHJ 3HU HVHJXLUH OD YHWWRUL]]D]JLRQH GHOOfLPPDJL
VFHJOLHUH OD IXQ]JLRQH 39HWWRUL]]D ELWPDS  DSUHQGR LO
FRQ OH PRGDOLWj GL FRQYHUVLRQH GLVSRQLELOL +RVFHOW
JULJL HVHOH]JLRQDUH LO QXPHUR GL JULJL FKHDQGUDQQR D
QXPHUR GHOOH VFDQVLRQL FKH YRJOLR IDUH $00D ILQH G
LPPDJLQL XQD qLO GLVHJQR LQ VFDOD GL JULJL HOYDOWUL
DQFKH FDQFHOODUH
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)LJ 6FKHUPDWD ,QNVFDSH YHWWRUL]]D ELWF

6XFFHVVLYDPHQWH ELVRJQD DJJLXQJHUH DOWUH GXH IXQ]LF
QHO PHQX (VWHQVLRQL /D SULPD IXQ]JLRQH VL FKLDPD 23X
SRVL]LRQDUH OJRULJLQH GHJOL DVVL ; H< SUHFLVDPHQWH L
LPSRVWDWR H VDUj LO SXQWR G LQLJLR GHOOJLQFLVLRQH /
VWUXPHQWL HG DSSDUH FRPH XQ UHWWDQJROR YHUGH ERQ
XWLOL]]JDWR SHU OJLQFLVLRQH , FDPSL D FXL VLDPR PD.
DYDQJDPHQWR SHQHWUDWLRQ IHHG YHORFLWj GL SHQH\
VSRVWDPHQWR WXWWLFRQXQLWjGLPLVXUDGLPP PLQ

3HU OYDYDQ]DPHQWR VL g VFHOWR XQ YDORUHGL PP PLQPH
GLVSRVWDPHQWR VL gVFHOWR XQ YDORUH GL PP PLQ
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)LJ 6FKHUPDWD ,QNVFDSHHVWHQVLRQL

$GHVVR VHOH]LRQLDPR WXWWL L YHWWRUL GL FXL YRJOLDP
IXQJLRQH 3 7UDFFLDWR D *FRGH" GDO PHQX (VWHQVLRQL 6L L
LOQVHULUH LO QRPH GHO SURJHWWR LO SHUFRUVR GL GHVW
GHOOYDVVH = $ TXHVWR SXQWR FOLFFDQGR $SSOLFD YHUI
FROWHQHQWHOH LVWUX]LRQLHOHFRRUGLQDWH* FRGH GHO

@ UNIPDsug - Inkscape =2 X

File Modifica Visualizza Livelle Oggetto Trdcciato  Teste  Filtri  Estensioni  Aiuto

2 o> | EE | E T MY LY A = IO mm ¥ ® . A e O D d
n 1200 =150 |30 |50 (] |Sﬂ ‘mn 150 200 250 |3m ‘15:: |m ‘Am m
_hﬁ'ﬁaccimnafimda % I\‘I.}!III\.}.I‘H‘H\‘I”!\II 8 A A \I!!“\I\I‘U‘H |\|1‘\.|\|\ I.\‘!ll\H}H\‘I\I‘II.I‘I o
1, _ =

i | TeccstosGeode  Opsioni  Prefersnze  Aluto ‘
e | &
q Tolleranza interpolazione Biarc: 1,00000 — =
[ ( T
Profondita massima di rottura: 2 =4
[ a
Priorita di taglio: Passa a passo -
q ]
rﬂ Funzione di profondité: | d
4 Ordina i tracciati per ridurre la distanza a vucto
= 3 S ; 2 Lnd
4 Latolleranza di interpolazione Biarc & s distanza massima tra il tracciato
| 212 sua approssimazione.
A |l segmento approssimato viene diviso in 2 segmenti e la distanza tra il [
| traccisto e il segmento & superiore alla tolleranza di interpolazione Biarc.
[l Perla funzione di profondits: c= intensita del colore ds 0.0 (bianco) 5 1.0 %
(nere); d= Ia prafondita definita dai punti di orientazions; 5= superficie
B definits dai punti di orientazione., 5
- . ) ]
|| Anteprira diretta
d ! Q
] Chiudi  Applica
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8QLYHUVDO * FRGHG6HQGHU

8QLYHUVDO * FRAEAHDFHPANHWDIQ RUPD * FRGH FRPSOHWD XWLOL
FRQWUROOHU &1& DYDIHD QYD DRIPEEIPD/ILRQH GL TXHVWR SUR.
OD YHUVLRQH GL 8QLYHUVDO * FRGH 6HQGHU VFDI
KWWSV JLWKXE FRP ZLOGHU 8QLYHUVDO * &RGH 6HQGHU

8VHUz LO SURJUDPPD 8QLYHUVDO * FRGH 6HQGHU SHU LQYLIL
$UGXLQR /D VFKHGD GL HVSDQVLRQH XVDQGR LO ILUPZDUH
TXHVWH LVWUX]LRQLLQ VHIQDOL VWHSSHU GD LQYLDUHDL P
PXRYHUH JOLDVVL

1HOOD SDUWH GHVWUD GHO SURJUDPPD VL SXzZ YHGHUH XQD \
OLQHH JLDOOH UDSSUHVHQWDQR JOL VSRVWDPHQWL FKH LO
1HOOD SDUWH VLQLVWUD GHO SURJUDPPD VL SRVVRQR LQ\
PXRYHUH JOL DVVLHDLXWDQR OD OHWWXUD GHOOD SRVL]LR
S3&RQWUROOHU 6WDWH" LQGLFD LQ WHPSR UHDOH OD SRVL]LR
VHUYH D PXRYHUH JOL DVVL PDQXDOPHQWH /D IXQ]JLRQH 37RF
SHU OD PDFFKLQD FRPH +RPH PDFKLQH ULSRUWD LO ODVHL
=HUR DVVHJQD OD SRVL]JLRQH FRUUHQWH FRPH QXRYD SRVL
SUHVHQWH XQ DOWUR ULTXDGUR FKH FRQWLHQH OH LVWU
SURJUDPPD FRQ OD VFKHGD $UGXLQR WUDPLWH OD SRUWD VH
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)LJ )LJ JRWR GHOOD VWUXWWXUD YLVWD GDO IU



JRWR GHOOD VWUXWWXUD YLVWD GDO |




yLJ yLJ JRWR GHOOD VWUXWWXUD YLVWD GDO ODW



)LJ )LJ JRWR GHOOD VFDWROD FROOHJDPHQWL H S



,PPDJLQL GLVHJQL

)LJ ‘'LVHIQR ORJR 81,3'HVFULWWD



)LJ 'LVHIJIQR 6FRRE\'RR

)LJ 'LVHIQR ORJROLODQ



)L J 'LVHIJQR )HUUDUL

)LJ 'LVHIQR 8RPR OLWUXYLDQR



yLJ 'LVHJQR (LQVWHLQ

)LJ 'LVHIQR &DSLWDQ 7VXEDVD



&RQFOXVLRQLHVYLOXSSL IXWXUL

,Q FRQFOXVLRQH OD PDFFKLQD D LQFLVLRQH ODVHU RWWHQ
QHL GLVHJQL GHO FDSLWROR 3HU FRVWUXLUH OD VWUXWW
PPHSHUWDJOLDUHL SH]]JLGL OHJQR KR XVDWR XQ VHIJKHWWF
FKH KD FDXVDWR DOFXQL SUREOHPL 4XLQGL KR SHUVR PROW
WDYROH GL OHJQR FRQ XQD OLPD /D VWUXWWXUD q GLYLVD L
ODYRUR GRYH DYYLHQH OYLQFLVLRQH GHO GLVHJQR PHQWU
GDOOD IRUPD GL XQ SDUDOHOHSLSHGR VRQR SUHVHQWL WXW
3HU L FROOHJDPHQWL WUD L YDUL FRPSRQHQWL HOHWWULF
EUHDGERDUG FRPH EDVH SHUFKp  PROWR IDFLOH GD XVDUH F
KR XVDWR SHU LO UHDOL]]JDPHQWR GHOOD PDFFKLQD VRC
SDVVR SDVVR GULYHU $ VFKHGD GL HVSDQVLRQH UHJIRC
GLVVLSDWRUH OHQWH GL FROOLPD]LRQH VFKHUPR GL SURW
SXOVDQWLHVFKHGD $UGXLQR 812

7UDPLWHLO FRPSXWHU KR XWLOL]]JDWR WUH SURJUDPPL SHU ¢
+R XWLOL]]JDWR LO SURJUDPPD ,QNVFDSH SHU FUHDUH R FRC
LQFLGHUH LQ LVWUX]LRQL * FRGH 6XFFHVVLYDPHQWH KR XW
BHQGHU SHU LQYLDUH TXHVWH LVWUX]JLRQL DOOD VFKHGD $1
FDULFDWR LO ILUPZDUH *UEO FKH WUDVIRUPD OH LVWUX]LRC
PRWRUL SDVVR SDVVR WUDPLWH L GULYHU 1HO FDSLWROR
GLVHJQL RWWHQXWL

$OFXQH PRGLILFKH FKH VL SRVVRQR IDUH SHU PLJOLRUDUH
VWUXWWXUD

L QQDQJLWXWWR FRQ XQ ODVHU GL SRWHQ]D PDJJLRUH D TX
LQFLVLRQH GL RJQL GLVHJQR GLPLQXLUHEEH SHUFKp PL ERH
GHJOL DVVL GXUDQWH OJLQFLVLRQH H GXUDQWH JOL VSRVYV
YHORFLWj DOOYLQILQLWR SHUFKp L PRWRUL FKH VWR XVDQ
URWD]LRQL SHU PLQXWR )DUOL IXQ]JLRQDUH DG XQD YHORFL
VWHS DO PRWRUHIDFHQGRORDQGDUH IXRULIDVHRDGGLULW
8Q DOWUR PLJOLRUDPHQWR FKH VL SXzIDUH qDJJLXQJHUH XC
HPHVVD GDO ODVHU ,0 VHJQDOH 3:0D FRUULVSRQGHUHEEF}
3:0 D FRUULVSRQGHUHEEHD 9FLRqODVHUDSLHQD SRWH
LQ JUDGR GL UHJRODUH OD SRWHQ]D GHO ODVHU LQ PRGR GD
HG LQFLGHUH L GLVHJQL LQ VFDOD GL JULJL /D PRGXOD]L
UHWWDQJRODUHFRQ GXW\F\FOH YDULDELOH LQJUDGR GL U*
VRUJHQWH LQ FRUUHQWH FRQWLQXD ,0 IXQJLRQDPHQWR
LQWHUUXWWRUH SRVWR WUD VRUJHQWH H FDULFR FKH HVH
JHQHUDQGR XQ YDORUH GL WHQVLRQH PHGLR ULVSHWWR DOO
,QILQH SHU OD VWUXWWXUD VL SRWUHEEH XVDUH XQ PDWHU
OfDOOXPLQLR SHU ULGXUUH LO SHVR FRPSOHVVLYR GHO
VLIQLILFKHUHEEH FRPSUDUH XQD &1& JLj IDWWD HVHPSOLFH!






6LWRJUDILD

KWWSYV LW ZINLSHGLD RURZLNL $SOLPHQWDWRUHBHOHWWULF
KWWSV 7277 PRUHZDUH RUJ ZSVWVEWRJIRO L ODERPHHOWDWRUH VZL
KWWSYV HQ ZLNLSHGLD RUJ ZLNL % XFNBFRQYHUWHU

KWWSV LW ZLNLSHGLD RUJ ZLNL 3SRWHQ]JLRPHWUR

KWWSYV 7277 FHUWLILFR FRP OWR YR W RGRB L HQ LV
R GL HPHUJHQ]D

KWWSYVY NQRZKRZ GLVWUHOHGIF R QW HWEHGIA WRIRHK IGH GW) D QW H U |
DWL VX SDQQHOOR

KWWSY 777 MDPHFR FRP -DPHF&I1ZRUGNVIKRES XRW R WA RWHYV
KWWSV LW DOLH[SUHVYV FRPHWDRIDH "@ B PHORWER GV P/

KWWSV LW DOLH[SUHVV FRPUGHRIBIDLVW RVYUESMHDBORVRVBPDLQ
IRWR

KWWSV LW DOLH[SUHVY FRPUGHRIBIOLVW RVSHDBORVRVBPDLQ
IRWR

KWWSV 777 DPD]JRO LW JS SURGXRBCGWEB/HEBD VROBMWLINSOPHBR BV
VE IRWR

KWWSV Z7Z7Z OHRODUGRFDOGXFFL RUJ ZLNL VWD DUGXLQRB
KWWSYV LW ZINLSHGLD RUJ ZLNL $UGXLQRB KDUGZDUH

KWWSV \FGF LW DOLH[SUHVVRFEBRARWWRUH "VSARWMR2 WJ

KWWSY PDNHUKDUGZDUH QHWYIMNQFBRKNXHIKS"LG HOHFWURQ

KWWSYV 7277Z JHHHWHFK FRP ZLNLBIEQHIF[SHKB ' OMMSIBWLREROH
KWWSV 777 DPDIROQ LW JS SURGXFB\GWBEBD& LAQBWISBOHBR BV "

F

KWWSV 7ZZZ RPF VWHSSHURQ@HQHQFFPP L WRQH®D DELSROPP IL!
KV Vo

KWWSV LW DOLH[SUHVV FRPHMWIRLUNH "VB P DIRMWR GN

KWWSV W ZILNLSHGLD RUJ ZLNL ORWRUHBSDVVR SDVVR

KWWSV 777 DPDJRQ LW V"N 6 6. (12 WR| EOBGSBVBZHEB

KWWSV LW P ZLNLSHGLID RUJ ZLNL 'LRGRBODVHU

KWWSV LW ZINLSHGLD RUJ DXRHODFRKLQDBDBFRQWUROORRB

KWWSV URQFKLQLPDVVLPR FERR HW RPHAXQROHREPPMORRVD VR

KWWSV HQ ZLNLSHGLD RUJ ZLNL 1XPHULFDOBFRQWURO

KWWSV SULPDDQQLVD ILOHMW ZROFKS QRVMNSAIR P F

KWWSV LW ZLNLSHGLD RUJ ZLNL $UGXLQRB,(

KWWSV HQ ZLNLSHGLD RUJ ZLNL * FRGH

KWWSV FRVPRFKDQQHO LW SDUDPHWUL JUEO

KWWSV ZZZ HFODVHUVWXGLRBRRWRPH IXQ]JLRQD WDJOLR

KWWSYV HQ ZINLSHGLD RUJ ZLNL /DVHUBHQJUDYLQJ

KWWSV VSDJOQRORVWHIDQRFROWHNMAWH RUJ FUHDUH JFRGH

KWWSYVY Z77Z DPDIR FRP DX HOI V! HPKE PBWHLF GS ¢
IRWR

KWWSV KRZWRPHFKDWURQLBEVIBERD WRKOMUR D OAQ K RPA RMRIRY H WX W







SLQJUD]JLDPHQWL

9RUUHL GHGLFDUH TXDOFKH ULJD D WXWWL FRORUR FKH PL
FUHVFLWD SHUVRQDOHH SURIHVVLRQDOH

5LQJUD]LR LO PLR UHODWRUH 3URI OHQHJKLQL ODWWHR SHU
UHDOL]]DJLRQHGLTXHVWR SURJHWWR ILQ GDOOD VFHOWD G

5LQJUD]LR OD PLD IDPLJOLD SHULO VXSSRUWR PRUDOH QHL |
QHOODUHDOL]]DJLRQH GHL PLHL SURJHWWL

5LQJUD]LR L PLHL DPLFL SHU HVVHUPL VWDWL DFFDQWR TXDC
PRPHQWL SDVVDWL LQVLHPH

5LQJUD]LR ODPHQVD OXULDOGR SHUWXWWLLSUDQ]JL FKHPL I
KDQQR PHVVR GL EXRQ XPRUH

,QILQH GHGLFR TXHVWD WHVL D PH VWHVVR DL PLHL VDFUI
SHUPHVVR GL DUULYDUH ILQ TXL OL DXJXUR FKH TXHVWR WU
OXQJDHEULOODQWH FDUULHUD SURIHVVLRQDOH



